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@ Dispersible silicone antifoam formulations. 

(g) A dispersible silicone antifoam composition for providing 
controlled foaming liquid laundry detergent formulations and 
wherein there is provided a non-aqueous emulsion of primary 
and secondary silicone antifoam agents, at least one nonionic 
silicone surfactant for emulsifying the primary and secondary 
antifoam agents in a solvent, a first organic surfactant 
dispersing agent for assisting in dispersing the emulsified 
primary and secondary antifoam agents in the liquid laundry 
detergent and a second dispersing agent of a nonionic 
difunctional block-copolymer terminating in primary hydroxy! 
groups for further assisting in dispersing the emulsified primary 
and secondary antifoam agents in the liquid laundry detergent. 
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Description 



DISPERSIBLE SlUCONE ANTIFOAM FORMULATIONS 



This invention relates to a dispersible silicone 
antifoam composition for providing controlled foam- 
ing liquid laundry detergent formulations and 5 
wherein there Is provided a non-aqueous emulsion 
of primary and secondary antifoam agents, the 
primary antifoam agent being a mixture of (a) a 
polyorganosiloxane fluid having at least one hydroxyl 
and/or hydrocarbonoxy group, (b) a resinous silox- io 
ane or a silicone resin-producing silicon compound, 
(c) a finely divided filler material, and (d) a catalyst to 
promote the reaction of (a) to (c), the secondary 
antifoam agent being a polydimethysiloxane fluid, at 
least one nonionic silicone surfactant for emulsifying is 
the primary and secondary antifoam agents in a 
solvent, a first organic surfactant dispersing agent 
for assisting in dispersing the emulsified primary and 
secondary antifoam agents in the liquid laundry 
detergent and a second dispersing agent of a 20 
nonionic difunctional block-copolymer terminating in 
primary hydroxyl groups for further assisting in 
dispersing the emulsified primary and secondary 
antifoam agents in the liquid laundry detergent. 

The invention also relates to a dispersible silicone ^ 
antifoam composition for providing controlled foam- 
ing aqueous medium fomnulations and wherein there 
is provided a non-aqueous emulsion of primary and 
secondary antifoam agents, the primary antifoam 
agent being a mixture of (a) a polyorganosiloxane 30 
fluid having at least one hydroxyl and/or hydrocarbo- 
noxy group, (b) a resinous siloxane or a silicone 
resin-producIng silicon compound, (c) a finely 
divided filler material, and (d) a catalyst to promote 
the reaction of (a) to (c), the secondary antifoam 35 
agent being a polydimethysiloxane fluid, at least one 
nonionic silicone surfactant for emulsifying the 
primary and secondary antifoam agents in a solvent, 
a first organic surfactant dispersing agent for 
assisting in dispersing the emulsified primary and 40 
secondary antifoam agents in the aqueous medium 
and a second dispersing agent of a nonionic 
difunctional block-copolymer terminating in primary 
hydroxyl groups for further assisting in dispersing 
the emulsified primary and secondary antifoam 45 
agents in the aqueous medium. 

In another embodiment of the present invention, 
the primary antifoam agent may also Include a 
polyorganosiloxane fluid which is substantially free 
of reactive groups. The nonionic silicone surfactant 50 
is a material including trimethylsllyl endcapped 
polyslllcate which has been condensed with a 
polyalkylene glycol or diester in a solvent. Optionally, 
another silicone surfactant can be included such as 
a copolymer of polymethylsiloxane and polyalkylene 55 
oxide in a solvent. In a specific embodiment, the 
secondary antifoam agent has a viscosity of about 
one thousand centlstokes, the solvent is polypro- 
pylene glycol having an average molecular weight of 
about two thousand and the block copolymer is an 60 
ethylene oxide-propylene oxide block copolymer. 

The most preferred primary antifoam agent is that 
fomiulation of U.S. Patent Nos. 4,639,489 and 



4,749,740, which formulation covers a silicone 
defoamer composition produced by reacting at a 
temperature of 50° C. to 300° C. : 

(1 ) 0 to 100 parts by weight of a polyorganosi- 
loxane having a viscosity of 20 to 100,000 cs at 
25*' C. and being expressed by the general 
formula R'*aSiO(4-a)/2 in which is a monovalent 
hydrocarbon or halogenated hydrocarbon 
group having 1 to 10 carbon atoms and a has an 
average value of from 1 .9 to 2.2 ; 

(2) less than five parts by weight of a 
polyorganosilxoane having a viscosity of 200 to 
several million cs at 25° C. expressed by the 
general fomiula R2b(R30)cSiO(4-b-c)/2 which 

is a monovalent hydrocarbon or halogenated 
hydrocarbon group having 1 to 10 carbon 
atoms, R3 is hydrogen or a monovalent hydro- 
carbon group having 1 to 10 carbon atoms, b 
has an average value of from 1 .9 to 2,2 and c has 
a sufficiently large value to give at least one 
-0R3 group In each molecule, said -OR3 group 
being present at least at the end of at molecular 
chain; the total of components (1) and (2) being 
100 parts by weight; 

(3) 0.5 to 20 parts by weight for every 100 
parts by weight of said components (1) and (2) 
of one or more compounds selected from the 
following a) to d): 

a) an organosilicon compound of the 
general formula R4dSiX4-d in which R4 is a 
monovalent hydrocarbon group having 1 
to 5 carbon atoms, X is a hydrolyzable 
group and d has an average value of one or 
less; 

b) a partially hydrolyzed condensate of 
said compound a) ; 

c) a siloxane resin consisting essentially 
of (CH3)3SiOi/2 and Si02 units and having a 
(CH3)3SiOi/2/Si02 ratio of 0.4/1 to 1.2/1; 
and 

d) a condensate of said compound c) 
with said compound a) or b) ; 

(4) 0.5 to 30 parts by weight of a finely divided 
filler for every 100 parts by weight of said 
components (1) and (2); 

(5) a catalytic amount of a compound for 
promoting the reaction of the other compo- 
nents; and 

(6) 0 to 20 parts by weight, for every 100 parts 
by weight of said components (1) and (2), of a 
polyorganosiloxane having a viscosity of 5 to 
200 cs at 25'' C, and being expressed by the 
general formula R8e(R90)fSiO(4-e-f)/2 in which R8 
is a monovalent hydrocarbon or halogenated 
hydrocarbon group having 1 to 10 carbon 
atoms. R9 is hydrogen or a monovalent hydro- 
carbon group having 1 to 10 carbon atoms, e is 
from 1.9 to 2.2 on an average and f has a 
sufficiently large value to give at least two -OR^ 
groups in each molecule at the end of a 
molecular chain. 
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In this formulation, the groups of component 
(1), the R2 groups of component (2) and the 
groups of component (6) are hydrocarbon groups; 
the X groups of component (3) a) are -OR® groups 
or -OR^OR^ groups in which R^ is a divalent 
hydrocarbon group having 1 to 5 carbon atoms and 
and R^ are each hydrogen or a monovalent 
hydrocarbon group having 1 to 5 carbon atoms; 
component (4) is silica; and component (5) is a 
compound selected from the group consisting of 
alkali metal hydroxides, alkali metal silanoiates, alkali 
metal alkoxides and metal salts of organic acids. 
Further, component (1) is a trimethylsiloxy-end- 
biocked polydimethylsitoxane fluid having a viscosity 
of from 350 to 15.000 centistokes at 25**C.; compo- 
nent (2) is a hydroxyl-endblocked polydimehtylsilox- 
ane fluid having a viscosity of from 1,000 to 50,000 
centistokes of 25° C; component (4) is a silica 
having a surface area of from 50 to 500 m^/g; and 
component (6) is a hydroxyt-endblocked polydi- 
methyisiloxane having a viscosity of from 10 to 50 
centistokes at 25** C. 

It Is, therefore, an object of the present invention 
to provide an easily dispersible silicone antifoam 
composition for use in a liquid laundry detergent and 
wherein there is provided controlled foaming beha- 
vior. 

It Is another object of the present invention to 
provide a homogeneously dispersible silicone anti- 
foam formulation for a liquid laundry detergent or an 
aqueous medium and wherein the antifoam compo- 
sition can be dispersed Into the liquid laundry 
detergent or the aqueous medium in order to form 
stable, relatively clear formulations having controlled 
foaming behavior. 

These and other features, objects and advant- 
ages, of the herein described present invention will 
become apparent when taken in conjunction with 
the following detailed description. 

The single figure of drawing is a functional 
representation of automated pump testing appara- 
tus used to determine the performance of antifoam 
compositions under conditions designed to simulate 
consumer use. 

In accordance with the present invention, an 
antifoam formulation is provided wherein an anti- 
foam is rendered dispersible in aqueous mediums, 
especially liquid laundry detergents, by means of a 
plurality of particular surtactant and dispersing 
agents which function as emulsifying ingredients. 
Preferred emulsifying and dispersing ingredients for 
the purposes of the present invention are the 
nonionic or anionic surtactant type. In nonionic 
surtactants. for example, there is no charge on the 
molecule and the solubilizing groups are ethylene 
oxide chains and hydroxy! groups. Such nonionic 
surtactants are compatible with ionic and am- 
photeric surtactants and representative of nonionic 
surtactants are. for example, polyoxyethylene or 
ethoxylate surtactants such as alcohol ethoxylates 
and alkylphenol ethoxylates. Carboxylic acid ester 
nonionic surtactants include glycerol esters, poly- 
oxyethylene esters, anhydrosortsitol esters, ethoxy- 
lated anhydrosorbitol esters, natural fats, oils and 
waxes and ethoxyiated and glycol esters of fatty 
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acids. Carboxylic amide nonionic surtactants which 
may be included are diethanolamlne condensates, 
monoalkanolamlne condensates and poly- 
oxyethylene fatty acid amide. Representative of 
5 polyalkylene oxide block copolymer nonionic surtac- 
tants are the polyalkylene oxides derived from 
ethylene, propylene, butylene, styrene and cyclo- 
hexene. Typical of the anionic surfactants that may 
be employed herein are salts of alkyi sulfates, salts 
10 of alkylaryl sulfates, salts of alkyl ether sulfates, salts 
of alkylaryl ether sulfates and salts of alkylaryl 
sulfonates. Exemplary materials included are, for 
example, alkyl benzene sulfonates, alkyl glyceryl 
ether sulfonates, alkyl phenol ethylene oxide ether 
IS sulfates, esters of alpha-sulfonated fatty acids. 
2-acyloxyalkane-1 -sulfonic acids, olefin sulfonates, 
beta-alkyloxyalkane sulfonates, anionic surtactants 
based on higher fatty acids and tallow range alkyl 
sulfates. Both categories of surtactant are well 

20 known in the art and are described in more or less 
detail In U.S. Patent No. 4,075,118, issued February 
21, 1978, for example. 

Because, as noted hereinbefore, antifoams are 
difficultly dispersible in aqueous mediums such as 

25 liquid laundry detergent formulations, the particular 
combination of surtactants and dispersants used 
• herein is important In accordance with the present 
invention in that such surtactant-dispersant combi- 
nations serve to render antifoams easily dispersible, 

30 emulsifiable and homogeneous in aqueous medium 
applications. According to the present Invention, the 
preferred silicone antifoam formulation which forms 
the basis of the primary antifoam agent used herein, 
is the defoamer composition disclosed and de- 

35 scribed in U.S. Patent No. 4,639,489. issued January 
27, 1987 and U.S. Patent No. 4,749,740 issued June 
7, 1988 and which defoamer composition is a 
multi-component system. The defoamer composi- 
tion of U.S. Patent No. 4.639.489 and 4,749,740, 

40 Includes as multi-components a mixture of (a) a 
polyorganosiloxane fluid having at least one hydroxyl 
and/or hydrocarbonoxy group, (b) a polyorganosi- 
loxane fluid which is substantially free of reactive 
groups, (c) a resinous siloxane or a silicone 

45 resin-producing silicon compound, (d) a finely 
divided filler material, and (e) a catalyst to promote 
the reaction of (a) to (d). The specifics and details of 
each of the various components of this primary 
antifoam composition are set forth in the aforemen- 

50 tioned U.S. Patents No. 4,639,489 and No. 4,749,740. 
The antifoam composition of the present invention 
also preferably includes a secondary antifoam agent 
for use in conjunction with the primary antifoam 
agent and the secondary antifoam agent is de- 

55 scribed hereinafter. 

In order to render the primary and secondary 
antifoam agents dispersible in aqueous medium, 
more particularly liquid laundry detergent formula- 
tions, there is included along with the two antifoam 

60 agents, at least one nonionic silicone surfactant for 
emulsifying the primary and secondary antifoam 
agents in a solvent; an organic surtactant dispersing 
agent for assisting in dispersing the emulsified 
primary and secondary antifoam agents in the liquid 

65 laundry detergent and a dispersing agent of a 
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nonionic dif unctional block-copolymer terminating in 
primary liydroxyl groups for further assisting in 
dispersing the emulsified primary and secondary 
antifoam agents in tlie liquid laundry detergent. One 
nonionic silicone surfactant can be a copolymer of 
polymethylsiloxane and polyalkylene oxide in a 
solvent or a material Including trimetiiylsilyl end- 
capped polysilicate which has been condensed with 
a polyalkylene glycol Or diester in a solvent. The term 
solvent as used herein is Intended to include 
polypropylene glycol having an average molecular 
weight of about two thousand. The block copolymer 
preferred is an ethylene oxide-propylene oxide block 
copolymer. The nonionic organic surfactant em- 
ployed Is TRITON® X-100, a material of the formula 
C8Hi7C6H4(OCH2CH2)90H. manufactured by Rohm 
and Haas. Philadelphia, Pennsylvania. TRITON® is a 
registered trademark of Rohm and Haas. The 
block-copoiymer employed is PLURONIC® L-101, a 
product of BASF-Wyandotte Corporation, Parsip- 
pany, New Jersey. PLURONIC® Is a registered 
trademark of BASF-Wyandotte. PLURONIC® L-101 
Is a difunctional block-copolymer terminating in 
primary hydroxyl groups and with a molecular weight 
that may range from about one to about fifteen 
thousand. PLURONIC® L-101 is a polyalkylene oxide 
derivative of propylene glycol. 

While the compositions of the present invention 
can be used in conjunction with many formulations 
of detergents, byway of example, the liquid laundry 
detergent compositions set forth in U.S. Patent 
Nos. 4,318,818, issued March 9, 1982; 4.507,219, 
issued March 26, 1985; 4,515,705, issued May 7. 
1985; and 4,597.898, Issued July 1, 1986; are most 
exemplary. The antifoam formulations of the present 
invention can be mixed directly into such liquid 
laundry detergents to provide an essentially clear 
detergent with reduced foaming behavior. Prefer- 
ably, the primary and the secondary antifoam agents 
are mixed and emulsified in polypropylene glycol of 
average molecular weight of about two thousand, 
with the two nonionic silicone surfactants, followed 
by addition of the organic nonionic surfactant and 
the block-copolymer, and then the formulation is 
mixed with the aqueous medium, or in the preferred 
embodiment, a liquid laundry detergent of the type 
noted above. The various components of the 
formulation of the present Invention, other than the 
particular antifoam components of U.S. Patent 
No. 4,639,489 and 4,749,740, function as the delivery 
mechanism for the antifoam composition of U.S. 
Patent No. 4,639,489 and 4,749,740. in order to 
permit dispersion of the antifoam of U.S. Patent 
No. 4.639,489 and 4.749,740, in aqueous mediums. 

The polydimethyislloxane used herein as the 
secondary antifoam agent is a high molecular weight 
polymer having a molecular weight in the range from 
about 200 to about 200,000 and have a viscosity in 
the range from about 20 to 2,000,000 centistokes, 
preferably from about 500 to 50,000 centistokes, 
more preferably about 1.000 centistokes at 25° C. 
The slloxane polymer is generally end-blocked either 
with trimethylsilyl or hydroxyl groups but other 
end-blocking groups are also suitable. The polymer 
can be prepared by various techniques such as the 



hydrolysis and subsequent condensation of di- 
methyldihalosilanes or by the cracking and subse- 
quent condensation of dimethylcyctoslloxanes. 
The polydimethyislloxane secondary antifoam 

5 agent can be present in combination with particulate 
silica. Such combinations of silicone and silica can 
be prepared by affixing the silicone to the surface of 
silica for example by means of the catalytic reaction 
disclosed in U.S. Patent No. 3,235,509. Foam 

10 regulating agents comprising mixtures of silicone 
and silica prepared in this manner preferably 
comprise silicone and silica in a silicone: silica ratio 
of from 20:1 to 200:1, preferably about 25:1 to about 
100:1 . The silica can be chemically and/or physically 

15 bound to the silicone in an amount which is 
preferably about 0.50/o to 50/o by weight, based on 
the silicone. The particle size of the silica employed 
in such sllica/silicone foam regulating agents is 
finely divided and should preferably be not more 

20 than 100 millimicrons preferably from 10 millimicrons 
to 20 millimicrons and the specific surface area of 
the silica should exceed about 50 m^/g. 

Alternatively, silicone and silica can be prepared 
for use as the secondary antifoam agent by admixing 

25 a silicone fluid of the type herein disclosed with a 
hydrophobic silica having a particle size and surface 
area in the range disclosed above. Any of several 
known methods may be used for making a hydro- 
phobic silica which can be employed herein in 

30 combination with a silicone as the secondary foam 
regulating agent. For example, a fumed silica can be 
reacted with a trialkyi chlorosilane (i.e., "silanated") 
to affix hydrophobic trialkylsilane groups on the 
surface of the silica. In a preferred and well known 

35 process, fumed silica is contacted with trimethyl- 
chlorosilane. A preferred material comprises a 
hydrophobic silanated (most preferably trimethylsi- 
lanated) silica having a particle size in the range from 
about 10 millimicrons to 20 millimicrons and a 

40 specific surface area above about 50 m^/g Intimately 
admixed with a dimethylsilicone fluid having a 
molecular weight in the range of from about 500 to 
about 200,000, at a weight ratio of silicone to 
silanated silica of from about 20:1 to about 200:1. 

45 preferably from about 20:1 to about 100:1. 

Yet another type of material suitable herein as the 
secondary antifoam comprises polydimethylsiloxane 
fluid, a silicone resin and silica. The silicone "resins" 
used In such compositions can be any alkylated 

50 silicone resins, but are usually those prepared from 
methylsilanes. Silicone resins are commonly de- 
scribed as "three-dimensionar polymers arising 
from the hydrolysis of alkyi trichlorosilanes, whereas 
the silicone fluids are "two-dimensional" polymers 

55 prepared from the hydrolysis of dichlorosilanes. The 
silica components of such compositions are micro- 
porous materials such as fumed silica aerogels and 
xerogels having particle sizes and surface areas 
herein-above disclosed. 

60 The mixed polydimethylsiloxane fluid/silicone 
resin/silica materials useful in the present composi- 
tions as secondary antifoam agents can be prepared 
in the manner disclosed In U.S. Patent No. 3,455,839. 
Preferred materials of this type comprise: 

65 (a) from about 10 parts to about 100 parts by 
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weight of a polydimethylsiloxane fiuid having a 
viscosity in the range from 20 to 30.000 mm/s at 
25**C.; 

(b) 6 to 50 parts by weight of a siloxane resin 
composed of (CH3)3SiOi;2 units and Si02 units 
in which the ratio of the (CH3)3 SiOi/2 units to 
the Si02 units is within the range of from 0.6/1 
to 1.2/1: and 

(c) 0.5 to 5 parts by weight of a silica aerogel. 
Such mixtures can also be sorbed onto and into 
a water-soluble solid. 

Antifoam compositions prepared in accordance 
with the present invention were prepared and tested 
In order to demonstrate their defoaming capabilities 
and to determine the effectiveness of the antifoam 
compositions. 

Testing of the invention was carried out to 
determine the performance, under conditions de- 
signed to simulate consumer use. The apparatus 
used was an automated pump tester. The pump 
tester apparatus is shown in the drav^ng and 
consists of a large 15 gallon cylindrical plastic vessel 
for holding a quantity of simulated wash liquor or 
laundry detergent In water and two pumps which 
circulate the wash liquor. Plastic hoses are arranged 
so that the wash liquor is drawn from the vessel by 
the first pump and passed through a valve where a 
controlled amount of air is introduced into the liquid. 
A second pump mixes the air and wash liquor and 
returns the mixture to the vessel. When the pumps 
are started, a column of foam collects on the surface 
of the liquid in the vessel. The height of this foam 
column is detected by an ultrasonic ranging device 
which is connected to a computer so that foam 
height measurements are recorded at regular time 
intervals. Thus the apparatus is used to generate a 
series of foam height versus time plots which are 
used to determine the performance of foam control 



The wash liquor is prepared by dispersing a 
measured amount of a commercial liquid laundry 
detergent in 8.6 liters of deionized water to which 
has been added a known amount of calcium chloride 
solution. The purpose of the calcium chloride is to 
simulate water hardness, which is known to have an 
effect on the foaming properties of laundry deter- 
gents. The amount of liquid laundry detergent added 
to the simulated hard water is' calculated by taking 
the detergent manufacturer's recommended 
amount for a washing machine and reducing it buy a 
factor to account for the difference in volume 
between a typical washing machine and the 8.6 liter 
volume used in the pump tester. For every evalu- 
ation, the foaming behavior of a particular liquid 
laundry detergent was compared to the same 
detergent to which the foam control composition 
has been added. Results of these tests are indicated 
below. 

Example I 

DASH® liquid laundry detergent manufactured by 
The Procter & Gamble Company. Cincinnati. Ohio, 
was selected as the control. This type of detergent 
typically includes surfactants such as linear aryl 
sulfonates, alkyi ether sulfates and alkyi ethoxylates; 



a foam control agent of coconut fatty acid soap; 
builder-buffers such as sodium citrate, sodium 
tripolyphosphate and organic amines; hydrotropes 
such as propylene glycol, ethanol and sodium xylene 

5 sulfonate; and other ingredients such as enzymes, 
enzyme stabilizers, optical brighteners, perfumes, 
and dyes; and is described in more or less detail in 
the above mentioned U.S. Patent Nos. 4,318.818. 
4,507,219, 4.515.705 and 4,597.898. Seventeen and 

10 one-half grams of clear DASH® liquid laundry 
detergent was added to the pump tester apparatus 
shown in the drawing, containing 8.6 liters of 
deionized water to which had been added calcium 
chloride to provide a concentration of calcium ions 

15 equivalent to sixty parts per million. The temperature 
of the water in the tank was sixty degrees Fahrern 
heit. The simulated wash liquor was recirculated 
through the pumps, air bleed valve and tank, and the 
foam height monitored by the ultrasonic sensor and 
20 recorded every forty seconds. The recirculation was 
continued for six hundred seconds and the average 
recorded foam height of the DASH® liquid laundry 
detergent was found to be 23.3 centimeters at the 
end of ten minutes. 

25 

Example 11 

Example I was repeated except that to the liquid 
laundry detergent, there was added one-tenth of one 
percent by weight of the dispersible antifoam 

30 composition of the present invention. The composi- 
tion was formulated by first preparing a master batch 
of two hundred grams of antifoam composition. The 
antifoam composition included in parts by weight, 
twenty parts of the primary antifoam agent, being 

35 that composition set forth in U.S. Patent 
Nos. 4.639,489 and 4,749,740; ten parts of polydi- 
methylsiloxane secondary antifoam agent of a 
viscosity of about one thousand centistokes; four 
and one-half parts of nonionic silicone surfactant of 

40 trimethysilyt endcapped polysilicate; one and one- 
half parts of TRITOIM® X-1 00 being a nonionic organte 
surfactant; ten parts of PLURONIC® L-101 being 
another nonionic organic surfactant; and fifty-four 
parts of polypropylene glycol of an average molecu- 

45 lar weight of about two-thousand. The pump test of 
Example 1 was repeated Including DASH® liquid 
laundry detergent to which had been added one- 
tenth of one percent by weight of the foregoing 
antifoam composition. The simulated wash liquor 

50 including the DASH® liquid laundry detergent and 
the antifoam composition of the present invention 
was recirculated through the pumps, air bleed valve 
and tank and the foam height monitored by the 
ultrasonic sensor and recorded every forty seconds. 

55 The recirculation was continued for six hundred 
seconds and the average recorded foam height of 
the DASH® liquid laundry detergent containing the 
antifoam composition of the present invention was 
found to be 13.5 centimeters at the end of ten 

60 minutes, a reduction in foam height of almost ten 
centimeters as compared to the DASH® liquid 
laundry detergent of Example 1 which did not 
contain the antifoam composition of the present 
invention. 

65 
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Example III 

Example II was repeated except that instead of 
TRITON® X-100, there was substituted one part of 
TRITON® X-405 a nonionic organic surfactant and an 
octylphenoxy polyethoxy ethanol composition and 
one-half of one part of TRITON® W-30 an anionic 
organic surfactant and the sodium salt of an alkylaryl 
polyether sulfate. The PLURONIC® L-101 was also 
used in an amount of five parts instead of ten parts 
and the amount of polypropylene glycol was in- 
creased from fifty-four parts to fifty-nine parts. The 
pump test of Example 11 was repeated including 
DASH® liquid laundry detergent to which had been 
added one-tenth of one percent by weight of the 
foregoing modified antifoam composition. The simu- 
lated wash liquor including the DASH® liquid laundry 
detergent and the modified antifoam composition of 
the present Invention was recirculated through the 
pumps, air bleed valve and tank and the foam height 
monitored by the ultrasonic sensor and recorded 
every forty seconds. The recirculation was continued 
for six hundred seconds and the average recorded 
foam height of the DASH® liquid laundry detergent 
containing the modified antifoam composition of the 
present Invention was found to be 14.6 centimeters 
at the end of ten minutes, a reduction in foam height 
of almost nine centimeters as compared to the 
DASH® liquid laundry detergent of Example I which 
did not contain the antifoam composition of the 
present invention. Both the compositions of Exam- 
ples II and III when mixed with the clear yellow 
colored liquid laundry detergent were found to result 
in yellowish solutions of relative clarity. 

Example IV 

Example 1 was repeated except that in addition to 
the DASH® liquid laundry detergent, there was 
included in the wash iiquor one-tenth of one percent 
by weight of detergent of antifoam composition 
comparable to that described in Example No. 1 of 
the Keil U.S. Patent No. 3,784,479. The simulated 
wash liquor was recirculated through the pumps, air 
bleed valve and tank and the foam height monitored 
by the ultrasonic sensor and recorded every forty 
seconds. The recirculation was continued for six 
hundred seconds and the average recorded foam 
height of the DASH® liquid laundry detergent 
containing the Keil antifoam formulation was found 
to be about 20.9 centimeters at the end of ten 
minutes, Indicating that the formulation in Keil is not 
as effective as an antifoam agent in liquid laundry 
detergents as are the formulations of the present 
invention and furthermore forms relatively hazy 
mixtures. 

Whereas the particulate material of the secondary 
antifoam agent of the present invention has been 
illustrated by means of silica, it should be under- 
stood that other equivalent particulate materials may 
be used in accordance with the present Invention. 
Thus, for example, there can be used In place of or in 
addition to silica, high surface area particulates such 
as crushed quartz, zirconium silicate, aluminum 
silicate, mica, ground glass and sand. The term 
"silica" as used herein is intended to include, for 
example, silica such as fume silica, precipitated 



silica and treated silica such as fume silica and 
precipitated silica that has been reacted with an 
organohalosilane, a disiloxane or disilizane. 
It will be apparent from the foregoing that many 

5 other variations and modifications may be made in 
the structures, compounds, compositions and 
methods described herein without departing sub- 
stantially from the essential features and concepts of 
the present invention. Accordingly, it should be 

10 clearly understood that the forms of the invention 
described herein are exemplary only and are not 
intended as limitations on the scope of the present 
invention. 

15 

Claims 

1. In a liquid laundry detergent containing 
surfactants, builders and at least one foam 

^ control agent, the improvement comprising a 

disperslble silicone antifoam composition for 
providing controlled foaming of the liquid 
laundry detergent comprised of a non-aqueous 
emulsion of primary and secondary antifoam 

25 agents, the primary antifoam agent being a 

mixture of (a) a polyorganosiloxane selected 
from the group consisting of fluids having at 
least one hydroxyl and hydrocarbonoxy group, 
(b) a resinous siloxane or a silicone resin-pro- 

30 ducing silicon compound, (c) a finely divided 

filler materia! and (d) a catalyst to promote the 
reaction of (a) to (c), the secondary antifoam 
agent being a polydlmethyslloxane fluid, at least 
one nonionic silicone surfactant, a first organic 

35 surfactant dispersing agent and a second 

dispersing agent of a nonionic difunctional 
block copolymer terminating in primary hy- 
droxyl groups. 

2. A disperslble silicone antifoam composi- 
te? tlon for providing controlled foaming aqueous 

medium formulations comprising a non- 
aqueous emulsion of primary and secondary 
antifoam agents, the primary antifoam agent 
being a mixture of (a) a polyorganosiloxane 

45 selected from the group consisting of fluids 

having at least one hydroxyl and hydrocarbo- 
noxy group, (b) a resinous siloxane or a silicone 
resin-producing silicon compound, (c) a finely 
divided filler material, and (d) a catalyst to 

SO promote the reaction of (a) to (c), the second- 

ary antifoam agent being a polydlmethyslloxane 
fluid, at least one nonionic silicone surfactant, a 
first organic surfactant dispersing agent and a 
second dispersing agent of a nonionic difunc- 

55 tional block copolymer terminating in primary 

hydroxyl groups. 

3. A disperslble silicone antifoam composi- 
tion for providing controlled foaming aqueous 
medium formulations comprising a non- 

60 aqueous emulsion of primary and secondary 

antifoam agents, the primary antifoam agent 
being a mixture of (a) a polyorganosiloxane 
selected from the group consisting of fluids 
having at least one hydroxyl and hydrocarbo- 
ns noxy group, (b) a polyorganosiloxane fluid 
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which is substantially free of reactive groups, 
(c) a resincftjs siloxane or a silicone resln-pro- 
duclng silicon compound, (d) a finely divided 
filler material, and (e) a catalyst to promote the 
reaction of (a) to (d). the secondary antifoam 
agent being a potydlmethysiloxane fluid, at least 
one nonionic silicone surfactant for emulsifying 
the primary and secondary antifoam agents in a 
solvent, a first organic surfactant dispersing 
agent for assisting In dispersing the emulsified 
primary and secondary antifoam agents in the 
aqueous medium and a second dispersing 
agent of a nonionic difunctional block-co- 
polymer terminating in primary hydroxyl groups 
for further assisting in dispersing the emulsified 
primary and secondary antifoam agents in the 
aqueous medium. 

4. A dispersible silicone antifoam composi- 
tion for providing controlled foaming liquid 
laundry detergent formulations comprising a 20 
non-aqueous emulsion of primary and second- 
ary antifoam agents, the primary antifoam agent 
being a silicone defoamer composition formed 
by reacting at a temperature of 50° C. to 300° C. : 

(1) 1 to 100 parts by weight of a polyorganosi- 25 
loxane having a viscosity of 20 to 100,000 cs at 

25** C. and being expressed by the general 
formula R^aSiOt4-a]/2 in which R"" is a monovalent 
hydrocarbon or halogenated hydrocarbon 
group having 1 to 10 carbon atoms and a has an 30 
average value of from 1 .9 to 2.2; 

(2) less than five parts by weight of a polyorga- 
nosilxoane having a viscosity of 200 to several 
million cs at 25" C. expressed by the general 
fomiula R2b(R30)cSiO(4-b.c)/2 in which is a 35 
monovalent hydrocarbon or halogenated hydro- 
carbon group ha\flng 1 to 10 carbon atoms, R3 

is hydrogen or a monovalent hydrocarbon 
group having 1 to 10 carbon atoms, b has an 
average value of from 1.9 to 2.2 and c has a 40 
sufficiently large value to give at least one -OR^ 
group in each molecule, said -OR^ group being 
present at least at the end of a molecular chain; 
the total of components (1) and (2) being 100 
parts by weight; 45 

(3) 0.5 to 20 parts by weight for every 100 parts 
by weight of said components (1 ) and (2) of one 
or more compounds selected from the follow- 
ing a) tod): 

a) an organosilicon compound of the general 50 
formula R^dSix4-d in which R^* is a monovalent 
hydrocarbon group having 1 to 5 carbon atoms, 

X is a hydrolyzable group and d has an average 
value of one or less ; 

b) a partially hydrolyzed condensate of said 55 
compound a); 

c) a siloxane resin consisting essentially of 
(CH3)3SiOiy2 and SlOa units and having a 
(CH3)3SIOi/2/Si02 ratio of 0.4/1 to 1 .2/1 ; and 

d) a condensate of said compound c) with said 60 
compound a) or b) ; 

(4) 0.5 to 30 parts by weight of a finely divided 
filler for every 100 parts by weight of said 
components (1) and (2); 

(5) a catalytic amount of a compound for 65 



promoting the reaction of the other compo- 
nents; and 

(6) 1 to 20 parts by weight, for every 100 parts 
by weight of said components (1) and (2), of a 
polyorganosiloxane having a viscosity of 5 to 
200 cs at 25° C. and being expressed by the 
generaJ formula R8e(R®0)fSiO(4-e-f)/2 in which RS 
is a monovalent hydrocarbon or halogenated 
hydrocarbon group having 1 to 10 carbon 
atoms, is hydrogen or a monovalent hydro- 
cari^on group having 1 to 10 carbon atoms, e is 
from 1.9 to 22. on an average and f has a 
sufficiently large value to give at least two -OR^ 
groups in each molecule at the end of a 
molecular chain, 

the secondary antifoam agent being a polydi- 
methysiloxane fluid, at least one nonionic 
silicone surfactant, a first organic surfactant 
dispersing agent and a second dispersing 
agent of a nonionic difunctional block-co- 
polymer terminating in primary hydroxyl groups. 

5, A method of controlling the production of 
foam produced by a liquid laundry detergent in a 
wash liquor comprising adding to the detergent 
prior to the incorporation of the detergent into 
the wash liquor a dispersible silicone antifoam 
composition for providing a controlled foaming 
liquid laundry detergent comprised of a non- 
aqueous emulsion of primary and secondary 
antifoam agents, the primary antifoam agent 
being a silicone defoamer composition formed 
by reacting at a temperature of 50'' C. to 300° C. : 

(1) 1 to 100 parts by weight of a polyorganosi- 
loxane having a viscosity of 20 to 100,000 cs at 
25**C. and being expressed by the general 
formula R"*aSiO|4-a)/2 in which is a monovalent 
hydrocarbon or halogenated hydrocarbon 
group having 1 to 10 carbon atoms and a has an 
average value of from 1 .9 to 2.2; 

(2) less than five parts by weight of a polyorga- 
nosilxoane having a viscosity of 200 to several 
million cs at 25° C. expressed by the general 
formula R2b(R30)cSiO(4^c)i/2 in which is a 
monovalent hydrocarbon or halogenated hydro- 
carbon group having 1 to 10 carbon atoms, R3 
is hydrogen or a monovalent hydrocarbon 
group having 1 to 10 carbon atoms, b has an 
average value of from 1.9 to 2.2 and c has a 
sufficiently large value to give at least one -OR® 
group In each molecule, said -OR^ group being 
present at least at the end of at molecular chain; 
the total of components (1) and (2) being 100 
parts by weight; 

(3) 0.5 to 20 parts by weight for every 100 parts 
by weight of said components (1) and (2) of one 
or more compounds selected from the follow- 
ing a) to d) : 

a) an organosilicon compound of the general 
formula R*dSiX4Kj in which R* is a monovalent 
hydrocarbon group having 1 to 5 carbon atoms, 
X is a hydrolyzable group and d has an average 
value of one or less; 

b) a partially hydrolyzed condensate of said 
compound a); 

c) a siloxane resin consisting essentially of 
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(CH3)3SiOv2 and SIO2 units and having a 
(CH3)3SiOi/2/Si02 ratio of 0.4/1 to 1.2/1 ; and 
d) a condensate of said connpound c) with said 
compound a) or b) ; 

(4) 0.5 to 30 parts by weight of a finely divided 5 
filler for every 100 parts by weight of said 
components (1) and (2); 

(5) a catalytic amount of a compound for 
promoting the reaction of the other compo- 
nents; and 

(6) 1 to 20 parts by weight, for every 100 parts 
by weight of said components (1) and (2), of a 
poiyorganosiloxane having a viscosity of 5 to 
200 cs at 25** C. and being expressed by the 
general formula R8e(R»0)fSIO(4.e-f)/2 in which Rs 15 
is a monovalent hydrocarbon or halogenated 
hydrocarbon group having 1 to 10 carbon 
atoms, R9 is hydrogen or a monovalent hydro- 
carbon group having 1 to 10 carbon atoms, e is 

from 1.9 to 2.2 on an average and f has a 20 
sufficiently large value to give at least two -OR^ 
groups in each molecule at the end of a 
molecular chain, 

the secondary antifoam agent being a polydi- 
methysiloxane fluid, at least one nonionic 25 
silicone surfactant for emulsifying the primary 
and secondary antifoam agents in a solvent, a 
first organic surfactant dispersing agent for 
assisting in dispersing the emulsified primary 
and secondary antifoam agents in the liquid 30 
laundry detergent and a second dispersing 
agent of a nonionic difunctional block-co- 
polymer terminating in primary hydroxyl groups 
for further assisting In dispersing the emulsified 
primary and secondary antifoam agents in the 35 
liquid laundry detergent. 

6. A disperslble silicone antifoam composi- 
tion for providing controlled foaming liquid 
laundry detergent formulations comprising a 
non-aqueous emulsion of primary and second- 40 
ary antifoam agents, the primary antifoam agent 
being a silicone defoamer composition formed 
by reacting at a temperature of 50°C. to 300° C: 

(1) less than five parts by weight of a polyorga- 
nosilxoane having a viscosity of 200 to several 45 
million cs at 25° C. expressed by the general 
formula R^bCR^OjcSiO (4.5-0/2 in which R2 is a 
monovalent hydrocarbon or halogenated hydro- 
carbon group having 1 to 10 carbon atoms, R3 

is hydrogen or a monovalent hydrocarbon so 
group having 1 to 10 carbon atoms, b has an 
average value of from 1.9 to 2.2 and c has a 
sufficiently large value to give at least one -OR3 
group in each molecule, said -OR3 group being 
present at least at the end of a molecular chain ; 55 

(2) 0.5 to 20 parts by weight for every 100 parts 
by weight of component (1) of one or more 
compounds selected from the following a) to 
d): 

a) an organosllicon compound of the general 60 
formula R4dSiX4^ in which R"^ is a monovalent 
hydrocarbon group having 1 to 5 carbon atoms, 

X is a hydrolyzable group and d has an average 
value of one or less ; 

b) a partially hydrolyzed condensate of said 65 




A2 u i 

compound a): 

c) a siloxane resin consisting essentially of 
(CH3)3SiOi/2 and S'lOz units and having a 
(CH3)3SiOi/2/Si02 ratio of 0.4/1 to 1.2/1; and 

d) a condensate of said compound c) with said 
compound a) orb); 

(3) 0.5 to 30 parts by weight of a finely divided 
filler for every 100 parts by weight of component 
(1); 

(4) a catalytic amount of a compound for 
promoting the reaction of the other compo- 
nents; and 

the secondary antifoam agent being a polydi- 
methysiloxane fluid, at least one nonionic 
silicone surfactant, a first organic surfactant 
dispersing agent and a second dispersing 
agent of a nonionic difunctional block-co- 
poiymer terminating in primary hydroxyl groups. 

7. A method of controlling the production of 
foam produced by a liquid laundry detergent in a 
wash liquor comprising adding to the detergent 
prior to the incorporation of the detergent into 
the wash liquor a disperslble silicone antifoam 
composition for providing a controlled foaming 
liquid laundry detergent comprised of a non- 
aqueous emulsion of primary and secondary 
antifoam agents, the primary antifoam agent 
being a silicone defoamer composition formed 
by reacting at a temperature of 50° C. to 300° C. : 

(1) less than five parts by weight of a polyorga- 
nosilxoane having a viscosity of 200 to several 
million cs at 25° C. expressed by the general 
formula R2b(R30)cSiO(4-b-c)/2 in which is a 
monovalent hydrocarbon or halogenated hydro- 
carbon group having 1 to 10 carbon atoms. R3 
is hydrogen or a monovalent hydrocarbon 
group having 1 to 10 carbon atoms, b has an 
average value of from 1.9 to 2.2 and c has a 
sufficiently large value to give at least one -OR^ 
group In each molecule, said -OR^ group being 
present at least at the end of at molecular chain; 

(2) 0.5 to 20 parts by weight for every 100 parts 
by weight of component (1) of one or more 
compounds selected from the following a) to 
d): 

a) an organosllicon compound of the general 
formula R'*dSiX4.d in which R* is a monovalent 
hydrocarbon group having 1 to 5 carbon atoms, 
x is a hydrolyzcible group and d has an average 
value of one or less ; 

b) a partially hydrolyzed condensate of said 
compound a); 

c) a siloxane resin consisting essentially of 
(CH3)3SiOi/2 and SiOa units and having a 
(CH3)3SiOi/2/SI02 ratio of 0.4/1 to 1 .2/1 ; and 

d) a condensate of said compound c) with said 
compound a) or b) ; 

(3) 0.5 to 30 parts by weight of a finely divided 
filler for every 100 parts by weight of component 
(1); 

(4) a catalytic amount of a compound for 
promoting the reaction of the other compo- 
nents; and 

the secondary antifoam agent being a polydl- 
methysiloxane fluid, at least one nonionic 
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silicone surfactant for emulsifying the primary 
and secondary antifoam agents in a solvent, a 
first organic surfactant dispersing agent for 
assisting in dispersing the emulsified primary 
and secondary antifoam agents in the liquid 
laundry detergent and a second dispersing 



agent of a nonlonic difunctional blockni^o- 
polymer terminating in primary hydroxyl groups 
for further assisting in dispersing the emulsified 
primary and secondary antifoam agents in the 
5 liquid laundry detergent. 
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